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1. A t9^&n9it±oii zn^tal compouna r^pTMsnted by -tbe 
foXlowlng foxtmila <l)e 

^^^^^ 

wherein H repreaaiita a transition nietaJ. atom eelecrtoA Crom tbe 
gxoup oonolfltlng of matal atome of crroup 3 to group 12 of tho 
parlodla table i 

X reprosentfl aliydrogan atom, abalogan atoit^^ ahydrooarbon 
group having 1 to 20 carbon atoma, a hytJroearbyloxy group having 
1 to 20 carbon atoma, an amino group having one or more 
hydrocarbon groupa each with 1 to 20 oaxbon atoma, a aulfonata 
gi^oup having an organic ra^ldue with 1 to ao aaruon atoms, or 
a non-Doordlnative anion containing an element ealaoted Crom 
the group consisting of Al. p and Sb, and, whan q la an integer 
of at leaet 2 , X6 may bo the aoxne aa or different from aach other; 

A repreaanta a oarbon atom, a nitrogen atom or a phosphorue 

atom 

repreaents a hydrogen atom# a hyOroaarbon group having 
I to 20 carbon atom^, a hydrocarbon group hsvljnig 1 to 20 carbon 
atomc and containing at leaat one halogen atom« or a ferrocenyl 
group or a subatituted ferrocanyl group f 

represents a hydrogen atom, a hydrocarbon group having 
1 to 20 carbon atotna^ a hydrocarbon group having x to 20 carbon 
atoms and containing at least one atom selected £rom the group 
consisting of halogen, «llloon, nitrogen, oxygen aqd sulfur 
atoitiB. or a ferrocenyl group or a eubstltuted ferrocenyl group; 
and and may form together a ring; 

0 rcpreeents a hydrogen atom,, a hydrocarbon garoup having 
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1 to 20 caarboiv *toma , a ailyl flxoup hAVlng one or more hydrooarnon 
groups each vltli J to 20 onaJbon atomB. amino group having 
one or mora hydro narboii groups each with 1 to 20 aarbon atoms * 
a phOBphino group having on© or mora hyteooarbon groups ©aoh 
with 1 to 20 oarbOA atoniA, an oxy group having a tiydroceorbon 
group with 1 to 20 oarbon atams , a thio group having a hy^ooaxbon 
group with i to 20 carbon atomcBp a hydrocarbon group having l 
to 20 carbon atoms and containing at least one atom salactad 
from the group oonBistlng of l^ltrogen, phO0piiorU£i « oacygan and 
sulfur atoma^ or oxygen or cuiffur; andl, when Q containe a 
ooordlnative atomi Q can b» ooordinativoly bound to Mi 
reprasanto a hydrogen atomi a halogen atonii a 
hydroaarbon grovip having 1 to 20 oarbon atoirifi, a allyl group 
having ona or mor a hydrocarbon groups each with 1 to 20 oarbon 
atotaa# or a hydrocarbon group having x to 20 carbon atoms and 
containing at laaat one atom aelaatad from ttie group conotisting 
of nitrogen, oxygon, nalogea ana fiulfur atoWB and ona c£ R^e 
aCLjaoent to Q may form a ring together with Qi and« when m U 
an integer of at laaat 2, R^s nay be the same as or diiecerent 
from aadh other « and adjacent R^b may fosrm together a ring t 

R^ rapreeentB a hydrogen atcin# a hydrooarbon group having 
1 to 20 carbon atoips, a silyl group having one or more hydrooairbon 
groupe each with 1 to 20 carbon atomVt a phoephino group having 
one or more hydrocarbon groups eaoh with 3. to 20 oarbon atoms, 
an ojQF group having a hydrocarbon group with 1 to 20 carbon atoms • 
a thio group having a Hyorooarbon group with 1 to 20 carbon atoma , 
or a hydrocarbon group having 1 to 20 carbon atemia and containing 
at.l^aat one atom selected from the group consisting of nitrogen » 
phosphorus, oxygan, halogen and wulfur atoms i and^ whon n 10 
an integer of at leaat 2, R^s may be the aama aa or different 
from each other^ and adjacent r's may form together a ring; and 
r' and may form together a ringi and. when R^ contains a 
beteroatom« can coordinate with the transleion metal atom M; 

I. la a coordinate bond-forming compound eelected from tha 
group oonalstincf of electron, etheraj nltrileB, amines and 
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phOGphlneB . and L may IdO l70imd to X; 

m 19 an inte^w o£ X to 3, a l6 an Integer o* 1 to 5* and 
p la an Integer a£ 0 or 1; 

Yth^n <5 la sulfur or oxygen, the bopd between Q and M la 
a Blgna bond; 

wHon p la 0 and A Is a nitrogen atom or a pboapiiorue atom, 
A can be ooordlnatlvaly bound to M; and 

Q la an Integer of 1 to 3 and r le an Integer o£ 0 to 3. 

2. A tranaltlOD metal compound repreaented by the 
following formula (Z]i 

wherein H repreciente a transition metal atom Belectad from the 
group oonfilflting of metal atoma of group 3 to group 12 of the 
periodic table; 

X repzresiaiite a hydrogen atom, a halogen atom, a hydrocarbon 
group having 1 to 20 carbon atome* a eulfonate group having an 
organic residue with 1 to 20 oorbon atoms # or a non-aoordliiatlve 
anion containing an element selected fropi the group conalatlng 
of JU.# P and sb, and, whan q la an integer o£ at least 2. 
Xs may be the same aa or different froiki eaan other; 

represents a hydrogen atom, a hyflrooarbon group having 
1 to 20 oarbon atoma* a hydrocarbon group having L to 20 carbon 
atoms and containing at laaet one halogen atom, oz* a f errocenyl 
group or a substituted f errocenyl groMpi 

repreaente a hydrogen atom, a hydrocarbon group having 
1 to 20 carbon at cms # a. hydrocarbon group having 1 to 20 carbon 
atoms and aontainlng at least one atom selected from the group 
oanaiotlng of halogen, silicon t nitrogen, oxygen and sulfur 
atonic, or a f errocenyl group or a substituted £ errocenyl group i 
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and and may form togothor a ring; 

represoDte a hydrogen atom. & li&lQgexi atom, 9., 
nydroooxbon group having 1 to 20 aarbon atoma. a s±lyl group 
having ono or idore nyOrooarbOD groups eaobi witb 1 to 20 oarbpn 
atoms / or a hydrocarbon group having 1 to 20 carbon atoxM and 
containing at Idaat one atom select ad from the group aonaletlng 
of nitrogan, OScygen, halogan aiid aulfur atomn and. when zn la 
©A integer of at leaet 2, R*a may ba the same aa or different 
from each otner, and adjacent R^e may form together a rlDg; 

R'* represent? a hydrogen atom, a hydrocarbon group having 
1 to '20 oarbon atoms « a filly 1 group having one or mere hydrooMbon 
groups each with 1 to 20 oaxt>on atoms , a phoephiJio group having 
one or moro nyflyocarbon groups each with 1 to 20 carbon atoms ^ 
an oacy group having a hydrocarbon. group, with 1 to 20 carbon atom^ j 
a tblo group having a hydrocarbon group with 1 to 20 carbon a±oinBf 
or a hydrooSarbon group having 1 to fiO oarbon atoma and containing 
at least o^e atom selected f roii\ the group ooneisting of nitrogen f 
phosphorus, oxygen, halogen and sulfur atoms? and* when n is 
an integer of at least 2, R*fi inay be tho came as or different 
£rcm each other, and adjacent R^b may form together a rlng.i and 
r' and R^ may form together a ringi 

L is a coordinate bond-forming compound selected from the 
group aondii9tlng of 7t eleotron, ethers, nltriles. amines and 
phoBphlnes^ and L may be bound to X| 

m IB an integer of 1 to 3, n is an integer of 1 to 9p q 
Is an integer of I to 3 and r is an integer of 0 to 3. 

3. A transition metal compound represented by the 
following formula (3) 5 




Fs ^Ch« (3) 
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whttroin N represents a tranaltlOA metal ntom aoloetea from the 
group oooBlatlng of rootal atomn of tfroup 3 to group 12 of the 

perloaic tablet 

X represents a hyelrogen atom^ e Halogen atPlUi a hydrooarbon 
group having 1 to 20 caxtoji atoms, a hyarocarbyloacy group having 
I to 20 cajrbon atoms , an amino group havlnfir one or more 
hydrocarhon groupa eacsh with 1 to 20 carbon atoma^ a sulfonate 
group having an organic residue with 1 to 20 oarhon atoms . or 
a aon^ooorfllnatlve anion containing an eXeraeixt selected ^rom 
tne group aonsistlng of b, A1/ p and Bb, and, when q is an Integer 
of at least 2 , Xs may bs the sama as or different from each other; 

ropresontB a hydrogen atom, a Hydrocarbon group having 
1 to 20 carbon atoms, a hydrocarbon group having 1 to 20 carbon 
atoms end containing at least one halogen atom, or a f errooenyl 
group or a substituted ferrooenyi group; 

represents a hydrogen atooii & hydrocarbon group having 
1 to 20 carbon atome, a hydrocarbon group having 1 to 20 aarbon 
atoms and Containing at least one atom aaleated from the group 
conBistmg of halogen » sllloon, nitrogen / oxygen and ciulfur 
atoms f or a ferrooonyl group or a eubntltuted ferrocenyl group; 
and and may form together a ring; 

Q represents a hydrogen atom, a hydrooarbon group having 
1 to 20 carbon atoms , a silyl growp having onu or more hydrocarbon 
groups each with 1 to 20 oarbon atome. an amino group having 
one or more hydrooarbon groups each with 1 to 20 carbon atoms r 
a phospbino group having one or more hydrocarbon groups each 
witb 1 to 20 aarbOn atoms, an oxy group havlnfl a hydrocarbon 
group vlth 1 to 20 carbon atoms , a thlo group having a hydrocarbon 
group with 1 to 20 carbon atoms, a hydrooarbon group having 1 
to 20 carljon atoms and containing at least one atom selected 
from the group oor^slsting of nitrogen, phosphorus, oxygen and ^ 
sulfur atoms » or oxygen or sulfur? and, ^hen Q contains a 
coordlnatlve atom« Q oan be ooordlnatively bound to Ht 
represents a hydrogen atom, a halogen atomp a 
hydrocarbon group having 1 to 20 oarbon atoms* a ellyl group 

0 O 
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Having ona or more hydxocaPlaQn gjJOiipa eacH witli 1 to 20 earbpn 
atoma, or a hyflrooarbon group having. X to 20 carbon atoms ana 
poAtalning at least on© atom aeXectad from tbo ©roup oonaieting 
off nitrogen « oxygen, balogen and suldPur atoms, and one of R^fl 
adjacant to Q may form n ring together with Q; and, when m ±b 
an integer of at least 2, H^a may Tso the same as or different 
from each other, and adjaaent R^e may foxm together a ring; 

reprea&nts a hydrogen atomt a hyOrocarhon group having 
1 to 20 carbon atoms, a filly 3- group having one or more hydrocarbon 
groupe each with 1 to 30 oarbon atoms, a phoBphlno group having, 
one or more hydrooarbon groups each with 1 to 20 oarbon. atoms, 
an oxy group having a hydrocarbon group with 1 to 20 carbon atomB , 
a thlo group having a hydrooarbon group with 1 to 30 caxbon atoms , 
or a hydrocarbon group having 1 to 20 carbon atom;^ and containing 
at least one atom selected from the group conelsting of nitrogen , 
phoophorufi', oacygeni halogen and eulfur atome; and. when n lo 
an Inti^ger o£ at lea«t 2 , R"*b inay bo the eame aa or different 
from eaoh other , and adjacent R*p roay form together a ring; and 
R^ and R* may form togeth^ir a ringi and. whan R* containfi a 
heteroatomir o*-^ coordinate with the tranalplon metal atom H; 

L iB a coordinate bcnd-fOrmlng compound selected from the 
group conslfitlng of electron « ethers* nitrlleg, emlnea and 
phogphlnee, and L may be bound to X; 

ici iB an integer of 1 to 3 and n la an integer of 1 to 5; 

when Q Id.aulfur or oxygen # the bond between Q and M 1$ 
a Sigma bcndi and 

q is an integrar of i to 3 and r la an Integer of 0 to 3, 

4. A transition metal compound represented by the 
following formula (4)i 
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whareln M reprooeixtis a tranoitipn metal atom poieetod fMm ttoo 
group oonslstlag »ff m^tala of sroup 3 to group 12 of the porlodio 
table; 

X jreproBonts a hydrogen atom, a halogon atom, a hydrocarbon 
group having 1 to 20 carton atoiw . a sulfonate group having an 
organic raaldu© with 1 to 20 carbon atorae, or a non-opordlnative 
anion containing an element aeleoted from the group aoneieting 
o£ Al, P and Bh, ehdr when q 1g an Intoger of at least 2, 
X6 may bo the aame aa or dif Cerent from eaoh other; 

x-eprooenta a hydrogen atom, a hydrocarbon group having 
1 to 20 carbon a tortus, a trifluoromethyl group, a f errooenyl group 
or a ButaBtltuted f errooenyl group j 

repreaantfi a hydrogen atooip a hydrocarbon group having 
1 to 20 carbon atoTosj a hydrooarbon group having i to 20 carbon 
atoms and containing at leaat one atom selected froiu the group 
COnalBtlng of slllaon, nitrogen, oacygon and eulfur atomsr, or 
a f orrocenyl group or a gubetltuted forrocanyl groups and R^ and 
may form together a ringi 

H' repre^kents a hydrogen atpm. a hydrooarbon gx^oup having 



1 to 20 carbon atonkB or a sllyl 



group having one or more 



hydrocarbon groups each with 1 lo 20 carbon atpmei and, wben 
m IB an integer Of at least 2, r'b iftay be the same as or different 
from each other; 

R^ represent B a hydrogen at »ro. a hydrocarbon group hevlhg 
1 to 20 carbon «Ltoni8 , a aliyl group having one or more hydrocarbon 
grbupfi each with l to 20 oarbon ai:oma# a phosptiino group having 
one or more hydrooarbon groups eAch with 1 to 20 oarbon atoma , 
an oxy group having a hydrocarbon group with 1 to 20 aarboi:^ atomp, 
a thlo group having ^ hydroc^bon group with 1 to 20 carbon atoms , 
or a hydrocarbon group having 1 to 20 oarbon etonus and oontalnlng 
at least one atom selected from the groiap consisting of nitrogen^ 
phospJiorua, o;»fiYgen. halogen and sulfur atoms s and, when n Is 
an integer of at least 2, H^s may bo the same as or difforont 
from each other j and adjacent R*a may form togather a ring; 

R® represente a hydrogen atom, a hydrocarbon group having 
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X to 20 o&xbon atoms or an «m±Jio group having on^ or more 
bydxocea:bQn g;roup» «acb with 1 to 2D carbon atoma; 

L ±fi a coordinate T3ond«f ortniBg compound aeldcted from th© 
group Gonalatlng of elaotroix, etharo* nltrllott,r aminaa and 
phoaptLLneo , w& L may be bound to X; 

m ±Q an integer of 1 or 2, n iff an integer o;£ i to 5« q; 
IB an integer o£ 1 to 3 and r ic an intager o£ O to 3- 

5. The transition metal compound aooordlng to any one 
of cxalmp 1 to 4, wherein M repreaento a transition inotal atom 
eeleoted from the groTj^> oonaleting of mata.i etoniB.of group B 
to group 12 of tbe periodic table. 

6. The traxxaition matar compound aaoordioig to any one 
o£ alalms 1 to 4^ wherein M representa a transition meta.1 atom 
eeleotad from the group concietiag of Ni/ fd^ Pe and Cu* 

7 / A Goordinative compound represented by tba following 
formula ( 5') : 




wherein A repreaanta a carbon atom, a nitrogen atom or a 
phosphorus atom; 

Jt} represents a hydrogen atom* a bydrooarhon group having 
1 to 20 carbon atome. a hydr6carbo» group having 1 to 20 carbon 
atome and oontaining at leaat one halogen atom, or a f errocenyl 
group or a aubstituted fcrrooanyl group; 

representa a hydrogen atom, a hydrocarbon group having 
1 to 20 oarbon atoRta , a hydrocarbon group having 1 to 20 oorbon 
atome and oontaining at least one atom aelectad from the group 
conaisting of halogen, aillcon, nitrogen^ oacygen and eulfur 
atoma. or a f errocenyl group or a aubatitutod f errocenyl group: 
and and may fozm together a ring; 
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g represents a nyOr 09011 atom, a Hydroaeurbon group hav'lTig 
1 to 20 aarljcux atoms , a allyl group having on© or more hydrooaruon 
groups ©aoh vitlx 1 to ZQ oarlson atomB. m» amJjio group having 
one or more hydrocarbon groups each with i to 20 oarbon atoms, 
a phosphlno group havj^ng one or mere hydrooaifbon groins each 
wlHh 1 to 20 aarbon atoms, an easy group having a l\ydrocarbcm 
group with 1 to 20 aarhon atoma , a tblo group having a hydrooarbon 
group with 1 to 20 oarbon atoms, a hyflrooarbon group having 1 
to 20 oarbon atoms and oontaining at leaat one atom seleoted 
from the group cocieiBtlnfl o* nltrogan, pboephorua, oxygen add 
sulfur atoms* or a hyClroxyl group or a thiol group; 

R* represertts a hydrogen atom, a halogen atom, a 
hydrocarbon group bavuig 1 to 20 oarbon atwns . a silyl group 
having one or more hydrooa*bon groups each with 1 to 20 oarbon 
atoms, or a hydrocarbon group having 1 to 20 carbon, atoms and 
containing at least one atom seleoted from the group oonslstlng 
of nitrogen, oxygen, halogen and sulfur atoms and one of r's 
adjacent to O may form a ring together with Ox and, when m is 
an integer o£ at least 2, R*e may be the same as or different 
from each other, and adjaoent b"s may form together a ring; 

R* represents a hydrogen atom» a hydrocarbon group having 
1 to 20 carbon atoms . a sllyi group having one or more hydrocarbon 
groups each with 1 to 20 carbon atoms, a phoephino group having 
one or more hydrocarbon groups eadh With 1 to 20 oarbOR atoms t 
an oxy groi^ having a hydrooarbcn group with 1 to 20 carbon atoms , 
a thio group having a hydrooarbon group with 1 to 20 oarbon atoms , 
or a hydrocarbon group having 1 to 20 oarbon atoms and containing 
at least one atom selectea from the group oonslstlng of nitrogen, 
phosphorue. oxygen, halogen and ealfur atoms: and. When n is 
an integer of at least 2. R'*s may be the same as or different 
from each other, and adjacent R*S may form together a ring; and 
H* and R* may form together a ring; and 

m la an Integer of l to 3, n is an integer of l to 5, and 
p is an integer of 0 or !• 

B . A compound whldb is a precursor to the coordlnatlve 
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compound rdpreeentad by foTtmula (5) shown In ololm Tj. anfl wn4.ch 
IB represented lay tba following formula (6): , 

I 

i 

Fq (6!) 




wlierein repreeents a hydrogen at:OEti^ a. ixalogen c^'^qia, a 
hydrooarbon group having X to 20 oarbon atoms, a ^±lyl Qfronp 
liavlng ont& .or more myaxocarbon g;coupe each, with 1 tp 20 oarbon 
atoms, or a hydrocairbon group havS,ng 1 to 20 carbo^ atoma and 
containing at Xeaet one atom aoleotad from the group! consisting 
of nitrogen, oxygen, halogen and sulfur atoms and^ when m Is 
an Intager of at least 2. B*© inay bo thft qame ae oi dtfferant 
from each other, and adjacent R^s nay form together a ring; 

represents a hydrooarbon group having 1 to 20 carbon 
atoma, a eilyl group having one or mor© hydrocarbon groups each 
wltlx 1 to 20 carbon atowvQ , a pbOBphlno group having pne or more 
hyflroaaxbon groups oaoh with 1 to 20 oarbon atoms, an oxy group 
having a iiydrooarbon group with i to 20 oarbon at^ms, a thlo 
group having a hydrocarbon group vith 1 to 20 oarboii atoma, or 
a hydrocarbon group having 1 to 20 oarbon atoms and'; containing 
at lea3t one atom delected from the group oonfll&tlng ot nitrogen, 
phOGpliorUfl, oxygen, halogen and sulfur atome; and, when n is 
an Integer of i, K* i» not a i;\athyl group; and when n l4 an iatsger 
of at least 2, R^S may be the aaute as or different from each other, 
and all of tha R^e are not eimultaneously a methyl group i and 
addacent R*s may form together a rlngj and and K* may form 
together a rl&gi and 

m is an integer of X to 3 and n la an integer of 1 to 5. 

9 , A catalyst f or polymerization of an olefin , which 
comprlaee the tranjaitlon metal oompound ae alalmed In any one 
Of claims 1 to 4, 
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10 i A catalyst for polyrrterisation of an olefin, wlvich 
aompriaoff the tra^xsitlon matal compoiond as claimed In any on« 
Df oialrns 1 to 4, and an activating cocntalyst. 

11 • A proce^a for polymerlzatlQn Of an pl&fin, which 
comprises polymerlBlng an olefin la the preoenoa of a oatAlyst 
coinprlaing the transition metai compound as cslalmod in any one 
of claims 1 to 4. 

12, A procepfl for polymerizsatioii of an olefin, whlcU 
CDinpriteB polymerizing an olefin In the presence of a oatalypt 
oomprising the transition metal oompound as oiaimed in any one 
of claims 1 to 4 • and an activating ooantalyat . 
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